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(57) ABSTRACT

A wound retractor (320) comprises a distal ring (3) for inser-
tion through a wound opening (6), a proximal ring (4) for
location externally of the wound opening (6), a valve (10)
mounted to the proximal ring (4), and a sleeve (2) for retract-
ing laterally the sides of the wound opening (6). The wound
retractor (320) also comprises a flexible release member (81)
for releasing the distal ring (3) from a retracting configuration
for removal of the distal ring (3) from the wound opening (6).
A first end (301) of the release member (81) is attached to the
valve housing (102), the release member (81) loops around
the distal ring (3), and a second end (302) of the release
member (81) is movable relative to the proximal ring (4) to
release the distal ring (3) from the retracting configuration.
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1
WOUND RETRACTOR

This application is a Continuation of U.S. application Ser.
No. 13/210,307, filed Aug. 15,2011, now U.S. Pat. No. 8,657,
741, which is a Continuation of U.S. application Ser. No.
11/486,383, filed Jul. 14, 2006, now U.S. Pat. No. 8,021,296,
which is a Continuation-In-Part of U.S. application Ser. No.
10/678,653, filed Oct. 6, 2003, now U.S. Pat. No. 7,559,893,
which claims the benefit of U.S. Provisional Application Nos.
60/415,780, filed on Oct. 3, 2002, 60/428,215, filed Nov. 22,
2002, and 60/490,909, filed on Jul. 30, 2003. U.S. application
Ser. No. 11/486,383 claims the benefit of U.S. Provisional
Application Nos. 60/699,371, filed on Jul. 15, 2005, and
60/724,785 filed on Oct. 11, 2005. The contents of all of the
above are herein incorporated by reference in their entirety.

INTRODUCTION

This invention relates to a wound retractor. In particular
this invention relates to a wound retractor for retracting lat-
erally the sides of a wound opening to provide maximum
exposure of an organ or body structures for examination
and/or access for surgical procedures.

Some conventional wound retractors are difficult and cum-
bersome to use, and/or are relatively expensive. In addition,
some conventional wound retractors are limited to use with a
particular size of incision and a particular patient anatomy.

This invention is directed towards providing an improved
wound retractor which will address at least some of these
problems.

STATEMENTS OF INVENTION

According to the invention there is provided a wound
retractor comprising:—

a distal member for insertion through a wound opening;

a proximal member for location externally of the wound

opening;

a connecting member extending at least between the distal
member and the proximal member to retract laterally the
sides of the wound opening; and

a release member for releasing the distal member from a
retracting configuration for removal of the distal mem-
ber from the wound opening;

the release member being configured to extend in two
layers through the wound opening.

In the retracting configuration, the distal member is
securely held in place in the retracted wound opening. By
releasing the distal member from the retracting configuration,
it is then possible to remove the distal member from the
wound opening.

In one embodiment of the invention the release member
extends in two layers between the distal member and the
proximal member.

In another embodiment the retractor comprises a valve.
The valve maintains gas pressure within the interior of the
wound opening even when the wound opening is retracted.
The valve may be mounted to the proximal member. The
valve may be at least partially of a gelatinous elastomeric
material. The valve may comprise a gelatinous elastomeric
material portion and a housing portion. The housing portion
may be mounted to the proximal member. The valve may
comprise an opening extending therethrough. The opening
through the valve facilitates access for instruments to pass
through the valve and the retracted wound opening to access
the interior of the wound opening. The opening may be biased
towards a closed configuration. The opening is biased
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towards the closed configuration to minimise loss of gas
pressure upon exchange of instruments through the opening.
The opening may comprise a pinhole. The valve may be an
instrument seal.

In another embodiment the release member is looped
around the distal member. A first end of the release member
may be attached to the proximal member and/or to the valve.
The first end of the release member may be attached to the
housing portion of the valve. The first end of the release
member may be fixedly attached to the proximal member
and/or to the valve. A second end of the release member may
be movable relative to the proximal member. The second end
of' the release member may be axially movable relative to the
proximal member. The second end of the release member
may be slidingly movable relative to the proximal member.
The release member may be movable relative to the distal
member. The release member may be slidingly movable rela-
tive to the distal member.

Inanother aspect of the invention there is provided a wound
retractor comprising:—

a distal member for insertion through a wound opening;

a proximal member for location externally of the wound

opening;

a connecting member extending at least between the distal
member and the proximal member to retract laterally the
sides of the wound opening; and

a release member for releasing the distal member from a
retracting configuration for removal of the distal mem-
ber from the wound opening;

the release member having a stowed configuration in which
a proximal end of the release member terminates sub-
stantially adjacent to the proximal member.

Before the release member is required to be used to release
the distal member, the release member is stowed away. By
stowing the release member, this provides for a neat, simple
wound retractor without the risk of the release member
obstructing the surgeon’s potentially limited working space.

In one embodiment of the invention the retractor comprises
a valve. The valve may be mounted to the proximal member.
The valve may be at least partially of a gelatinous elastomeric
material. The valve may comprise a gelatinous elastomeric
material portion and a housing portion. The housing portion
may be mounted to the proximal member. The valve may
comprise an opening extending therethrough. The opening
may be biased towards a closed configuration. The opening
may comprise a pinhole. The valve may be an instrument seal.

In another embodiment in the stowed configuration the
proximal end of the release member is attached to the proxi-
mal member and/or to the valve. In the stowed configuration
the proximal end of the release member may be releasably
attached to the proximal member and/or to the valve. The
release member may be movable from the stowed configura-
tion to a deployed configuration. In the stowed configuration,
at least part of the release member may be substantially con-
certinaed. In the deployed configuration the proximal end of
the release member may extend proximally of the proximal
member. In the deployed configuration, the proximal end of
the release member may be detached from the proximal mem-
ber and/or from the valve.

In a further embodiment in the retracting configuration, the
distal member is located in a plane substantially perpendicu-
lar to the longitudinal axis of a wound opening. In the retract-
ing configuration, the distal member may engage an inner
wall of body tissue adjacent a wound opening. The release
member may be pullable to release the distal member from
the retracting configuration. A distal end of the release mem-
ber may be attached to the distal member.
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In one embodiment the connecting member extends in two
layers between the distal member and the proximal member.
The release member may extend between the two layers of the
connecting member. The release member may extend around
the two layers of the connecting member. The release member
may be looped around the two layers of the connecting mem-
ber.

In another embodiment at least part of the release member
is substantially flexible. The release member may comprise a
pull cord. The pull cord may comprise a ribbon. The release
member may comprise a gripping portion. At least part of the
gripping portion may be substantially rigid. The gripping
portion may comprise a bead. The gripping portion may com-
prise a ring member. At least part of the gripping portion may
be substantially flexible. The gripping portion may comprise
a loop.

In another embodiment the connecting member comprises
a sleeve. The sleeve acts to protect the sides of the retracted
wound opening. The connecting member may have a proxi-
mal gripping portion for pulling the connecting member
upwardly to shorten an axial extent located between the distal
member and the proximal member. On release of the gripping
portion the shortened axial extent between the distal member
and the proximal member may be substantially maintained
without a requirement for an additional locking device. The
proximal gripping portion may be provided at a proximal end
portion of the connecting member. The connecting member
may be fixed to the proximal member at a first end portion and
may be movable over the proximal member at a second end
portion. The connecting member may be axially slidable over
the proximal member at the second end portion. The second
end portion of the connecting member may be slidingly
received over a portion of the proximal member to allow
relative movement between the connecting member and the
proximal member to shorten the axial extent of the connecting
member located between the distal member and the proximal
member. The portion of the proximal member that slidingly
receives the connecting member may include an outer portion
of the proximal member. The second end portion of the con-
necting member may be biased against the proximal member.
The proximal member may be located within the connecting
member.

In one embodiment the proximal member forms a part of'a
securing arrangement configured to substantially fix the axial
extent of the connecting member located between the distal
member and the proximal member at a desired length. The
connecting member may extend from the proximal member,
around the distal member, and has a return section outside of
the proximal member, the return section providing the proxi-
mal gripping portion. The distal member may comprise a
distal ring. The distal ring may be an O-ring. The distal ring
may be formed of an elastomeric material. The proximal
member may comprise a proximal ring. The proximal ring
may be an O-ring. The proximal ring may be relatively rigid
with respect to the distal ring. The connecting member may be
of a pliable material.

In another embodiment the retractor comprises a guide
member for a proximal portion of the connecting member.
The connecting member may extend between the guide mem-
ber and the proximal member. The release member may
extend at least partially between the guide member and the
proximal member.

The release member may extend proximally substantially
longitudinally into the space between the guide member and
the proximal member. The release member may extend proxi-
mally substantially longitudinally out of the space between
the guide member and the proximal member. The release
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member may extend proximally substantially transversely
out of the space between the guide member and the proximal
member. The release member may extend through an opening
in a wall of the guide member. The guide member may com-
prise a receiver for the proximal member. The guide member
may have an inwardly facing recess defining a receiver for the
proximal member. The proximal member may comprise a
proximal ring and the recess may have a shape which is
complementary to that of the proximal ring. The recess may
be substantially C-shaped in transverse cross section.

In another embodiment the retractor comprises a lock for
locking the guide member to the proximal member. The guide
member may be engageable with the proximal member to
provide the lock.

In one case the invention provides a wound protector and
refractor.

The invention also provides in another aspect a method of
performing a surgical procedure, the method comprising the
steps of:

inserting a distal member of a wound retractor through a

wound opening;

locating a proximal member of the wound refractor exter-

nally of the wound opening, with a release member of
the wound retractor in a stowed configuration with a
proximal end of the release member terminating sub-
stantially adjacent to the proximal member;

retracting laterally the sides of the wound opening using a

connecting member of the wound retractor;

releasing the distal member from a retracting configura-

tion; and

removing the distal member from the wound opening.

In one embodiment of the invention the method comprises
the step of inserting an object through the retracted wound
opening to access interior of the wound opening. The object
may comprise an instrument. The refracted wound opening
may be sealed. The method may comprise the step of inserting
an object through the retracted wound opening while main-
taining the retracted wound opening sealed.

In another embodiment a release member is pulled to
release the distal member from the retracting configuration.
The release member may be moved from the stowed configu-
ration to a deployed configuration before releasing the distal
member from the retracting configuration. The proximal end
of the release member may be moved proximally relative to
the proximal member to move the release member from the
stowed configuration to the deployed configuration. The
method may comprise the step of detaching the release mem-
ber from the proximal member and/or from a valve.

In another embodiment the method comprises the step of
gripping a portion of the connecting member and pulling the
connecting member upwardly to shorten an axial extent of the
connecting member located between the distal member and
the proximal member. On release of the gripped portion the
shortened axial extent of the connecting member between the
distal member and the proximal member may be substantially
maintained. The connecting member may be fixed to the
proximal member at a first end portion and may extend over
the proximal member at a second end portion, and the method
may comprise the step of moving the connecting member
over the proximal member as the connecting member is
pulled upwardly to shorten the axial extent of the connecting
member located between the distal member and the proximal
member. The step of moving the connecting member relative
to the proximal member may include sliding a portion of the
connecting member against a radially outer portion of the
proximal member.
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In one case the retracted wound opening is of a size to
receive an instrument. The connecting member may protect
the sides of the retracted wound opening.

According to another aspect of the invention there is pro-
vided a wound retractor comprising:

a distal member for insertion through a wound opening;

a proximal member for location externally of the wound

opening;

a connecting member extending at least between the distal
member and the proximal member to retract laterally the
sides of the wound opening; and

a release member for releasing the distal member from a
retracting configuration for removal of the distal mem-
ber from the wound opening.

In one embodiment in the retracting configuration, the
distal member is located in a plane substantially perpendicu-
lar to the longitudinal axis of a wound opening. In the retract-
ing configuration, the distal member may engage an inner
wall of body tissue adjacent a wound opening.

In one case the retractor comprises a valve. The valve may
be mounted to the proximal member. The valve may be at
least partially of a gelatinous elastomeric material. The valve
may comprise a gelatinous elastomeric material portion and a
housing portion. The housing portion may be mounted to the
proximal member.

In one case the valve comprises an opening extending
therethrough. The opening may be biased towards a closed
configuration. The opening may comprise a pinhole. The
valve may be an instrument seal.

In another embodiment the release member is pullable to
release the distal member from the retracting configuration.

A distal end of the release member may be attached to the
distal member. A proximal end of the release member may be
attached to the proximal member and/or to the valve. The
proximal end of the release member may be releasably
attached to the proximal member and/or to the valve.

In another case the release member is movable from a
stowed configuration to a deployed configuration. In the
stowed configuration, at least part of the release member may
be substantially concertinaed. In the stowed configuration, a
proximal end of the release member may be attached to the
proximal member and/or to the valve. In the deployed con-
figuration, a proximal end of the release member may be
detached from the proximal member and/or from the valve.

In another embodiment the release member extends in two
layers between the distal member and the proximal member.
The release member may be looped around the distal member.
A first end of the release member may be attached to the valve.
The first end of the release member may be attached to the
housing portion. The first end of the release member may be
fixedly attached to the valve.

In one case a second end of the release member is movable
relative to the proximal member. The second end of the
release member may be axially movable relative to the proxi-
mal member. The second end of the release member may be
slidingly movable relative to the proximal member.

In another case the release member is movable relative to
the distal member. The release member may be slidingly
movable relative to the distal member.

In a further embodiment the connecting member extends in
two layers between the distal member and the proximal mem-
ber. The release member may extend between the two layers
of the connecting member.

Inanother embodiment the release member extends around
the two layers of the connecting member. The release member
may be looped around the two layers of the connecting mem-
ber.
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At least part of the release member may be substantially
flexible. The release member may comprise a pull cord. The
pull cord may comprise a ribbon.

In a further case the release member comprises a gripping
portion. At least part of the gripping portion may be substan-
tially rigid. The gripping portion may comprise a bead. The
gripping portion may comprise a ring member.

In one embodiment at least part of the gripping portion is
substantially flexible. The gripping portion may comprise a
loop.

Inone case the connecting member comprises a sleeve. The
connecting member may have a proximal gripping portion for
pulling the connecting member upwardly to shorten an axial
extent located between the distal member and the proximal
member. On release of the gripping portion the shortened
axial extent between the distal member and the proximal
member may be substantially maintained without a require-
ment for an additional locking device. The proximal gripping
portion may be provided at a proximal end portion of the
connecting member.

In one case the connecting member is fixed to the proximal
member at a first end portion and is movable over the proxi-
mal member at a second end portion. The connecting member
may be axially slidable over the proximal member at a second
end portion. The second end portion of the connecting mem-
ber may be slidingly received over a portion of the proximal
member to allow relative movement between the connecting
member and the proximal member to shorten the axial extent
of'the connecting member located between the distal member
and the proximal member. The portion of the proximal mem-
ber that slidingly receives the connecting member may
include an outer portion of the proximal member. The second
end portion of the connecting member may be biased against
the proximal member.

In one embodiment the proximal member is located within
the connecting member.

The proximal member may form a part of a securing
arrangement configured to substantially fix the axial extent of
the connecting member located between the distal member
and the proximal member at a desired length. The connecting
member may extend from the proximal member, around the
distal member, and may have a return section outside of the
proximal member, the return section providing the proximal
gripping portion.

In one case the distal member comprises a distal ring. The
distal ring may be an O-ring. The distal ring may be formed of
an elastomeric material.

The proximal member may comprise a proximal ring. The
proximal ring may be an O-ring. The proximal ring may be
relatively rigid with respect to the distal ring.

In one case the connecting member is of a pliable material.

The retractor may comprise a guide member of a proximal
portion of the connecting member. The connecting member
may extend between the guide member and the proximal
member. The release member may extend between the guide
member and the proximal member. The guide member may
comprise a receiver for the proximal member. The guide
member may have an inwardly facing recess defining a
receiver for the proximal member. The proximal member may
comprise a proximal ring and the recess may have a shape
which is complementary to that of the proximal ring. The
recess may be substantially C-shaped in transverse cross sec-
tion.

In one case the retractor comprises a lock for locking the
guide member to the proximal member. The guide member
may be engagable with the proximal member to provide the
lock.
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The invention provides in once case a wound protector and
retractor.

In another aspect of the invention, there is provided a
method of performing a surgical procedure, the method com-
prising the steps of:

inserting a distal member of a wound retractor through a

wound opening;

locating a proximal member of the wound retractor exter-

nally of the wound opening;

retracting laterally the sides of the wound opening using a

connecting member of the wound retractor;

releasing the distal member from a retracting configura-

tion; and

removing the distal member from the wound opening.

In one embodiment of the invention the method comprises
the step of inserting an object through the retracted wound
opening to access interior of the wound opening. The object
may comprise an instrument.

In one case the retracted wound opening is sealed. The
method may comprise the step of inserting an object through
the retracted wound opening while maintaining the retracted
wound opening sealed.

In one embodiment a release member is pulled to release
the distal member from the retracting configuration.

The release member may be moved from a stowed configu-
ration to a deployed configuration before releasing the distal
member from the retracting configuration. The release mem-
ber may be detached from the proximal member and/or from
a valve.

In another case the method comprises the step of gripping
a portion of the connecting member and pulling the connect-
ing member upwardly to shorten an axial extent of the con-
necting member located between the distal member and the
proximal member. On release of the gripped portion the short-
ened axial extent of the connecting member between the
distal member and the proximal member may be substantially
maintained. The connecting member may be fixed to the
proximal member at a first end portion and may extend over
the proximal member at a second end portion, and the method
may comprise the step of moving the connecting member
over the proximal member as the connecting member is
pulled upwardly to shorten the axial extent of the connecting
member located between the distal member and the proximal
member. The step of moving the connecting member relative
to the proximal member may include sliding a portion of the
connecting member against a radially outer portion of the
proximal member.

In a further case the retracted wound opening is of a size to
receive an instrument. The connecting member may protect
the sides of the retracted wound opening.

According to the invention there is also provided a medical
device comprising:

aretractor member comprising a distal portion for insertion

through an incision made in a patient, and a proximal
portion for extending from the incision and outside of
the patient;

a distal member associated with the distal portion of the

retractor member;

aproximal member associated with the proximal portion of

the retractor member;

the retractor member being axially movable relative to the

proximal member to draw the proximal and distal mem-
bers towards one another thereby shortening the axial
extent of the retractor member between the proximal and
distal members.
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In one embodiment the retractor member comprises a
sleeve member. The sleeve member preferably extends
around the distal member.

In one embodiment the distal member is a ring member
such as a resilient ring member, for example, an O-ring.

In one embodiment the proximal member is connected to
the retractor member. The proximal member may be a ring
member.

In one embodiment the sleeve is of a pliable material.

In one arrangement the sleeve extends from the proximal
member, around the distal member and has a return section
outside of the proximal member.

In one embodiment the device comprises a guide member.

The retractor member may extend between the guide mem-
ber and the proximal member.

The guide member may comprise a receiver for the proxi-
mal member.

The guide member may comprise a guide ring-receiving
member.

In another embodiment the sleeve return section is
mounted to the guide member.

The sleeve return section may be extended into the opening
defined by the guide member.

The device may comprise a lock for locking the guide
member to the proximal member. Typically the guide mem-
ber is engagable with the proximal member to provide the
lock.

In one embodiment of the invention the device includes a
valve.

In one embodiment the device comprises a release member
for releasing the device from an incision. The release member
may comprise an elongate member such as a pull ribbon or
string extending from a distal end of the device.

The release member may extend from the distal member.

The invention also provides a method for retracting an
incision comprising the steps of:

providing a device comprising a retractor member having a

distal portion and a proximal portion, a distal member
associated with the distal portion and a proximal mem-
ber associated with the proximal portion;

inserting the distal member and the distal portion of the

retractor member through an incision made in a patient;
and

pulling the retractor member axially relative to the proxi-

mal member to draw the proximal and distal members
towards one another thereby shortening the axial extent
of the retractor member between the proximal and distal
members and retracting the incision.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood from the
following description of some embodiments thereof, given by
way of example only, with reference to the accompanying
drawings, in which:

FIG. 1 is a cross-sectional, side view of a wound retractor
according to the invention;

FIGS. 2 and 3 are perspective views of the wound retractor
of FIG. 1, in use;

FIG. 4is a cross-sectional, side view of the wound retractor
of FIG. 1, in use;

FIG. 5 is a view similar to FIG. 1 of another wound retrac-
tor according to the invention;

FIGS. 6 to 8 are views similar to FIGS. 1 to 3 of another
wound retractor according to the invention;

FIG. 9 is a view similar to FIG. 1 of a further wound
retractor according to the invention;
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FIGS. 10 to 12 are cross-sectional, side views of another
wound retractor according to the invention, in use;

FIGS. 13 to 15 are views similar to FIGS. 10 to 12 of a
further wound retractor according to the invention, in use;

FIG. 16 is a perspective view of another wound retractor
according to the invention; and

FIGS. 17 to 19 are cross-sectional, side views of the wound
retractor of FIG. 16, in use.

DETAILED DESCRIPTION

Referring to the drawings, and initially to FIGS. 1 to 4
thereof, there is illustrated a wound retractor 1 according to
the invention, which comprises a retractor member provided
by a sleeve 2, an elastomeric distal member provided by a
distal ring 3 of resilient material such as an O-ring, and a
relatively rigid proximal member provided by a proximal ring
4 which may also be an O-ring. The distal member 3 is
suitable for insertion through a wound opening or incision 6,
and the proximal member 4 is suitable for location externally
of the wound opening/incision 6.

The sleeve 2 is of any suitable material such as of pliable
plastics film material and comprises a distal portion 5 for
insertion through the incision 6, in this case made in a
patient’s abdomen 7, and a proximal portion 8 for extending
from the incision 6 and outside of the patient.

In this case the distal ring 3 is not fixed to the sleeve 2 but
rather the sleeve 2 is led around the ring 3 and is free to move
axially relative to the distal ring 3 somewhat in the manner of
a pulley. The proximal ring 4 is fixed to the sleeve 2, in this
case at the proximal inner end thereof.

To configure the wound retractor 1 according to the inven-
tion, the sleeve 2 is first provided with the proximal ring 4
fixed at one end of the sleeve 2. The distal ring 3 is then placed
over the sleeve 2, and the sleeve 2 is manipulated so that the
sleeve 2 is folded back on itself into the configuration of FIG.
1. The sleeve 2 extends from the proximal ring 4, and the
distal ring 3 is contained between inner and outer layers 2a, 256
of the sleeve 2. The wound retractor 1 is now ready for use.

The resilient distal ring 3 is scrunched up and inserted
through the incision 6 with the distal end 5 of the sleeve 2. The
sleeve 2 is then pulled upwardly in the direction of the arrow
A in FIG. 1. On pulling of the sleeve 2 upwardly, the outer
layer 25 is pulled up while the inner layer 2a is drawn around
the distal ring 3. This results in shortening of the axial extent
of'the sleeve 2 between the proximal ring 4 and the distal ring
3, tensioning the sleeve 2 and applying a retraction force to
the margins of the incision 6. The wound retractor 1 appears
to be self locking because when tension is applied to the
sleeve 2 and the pulling force is released the rings 3, 4 remain
in position with a retraction force applied. Frictional engage-
ment between the layers 2a, 256 of the sleeve 2 in this retract-
ing configuration may contribute to this self locking.

In this retracting configuration, the distal ring 3 lies in a
horizontal plane perpendicular to the longitudinal axis of the
wound opening 6, and the distal ring 3 engages the inner wall
of the abdomen 7 around the edges of the wound opening 6.

As the incision 6 is being retracted the margins are also
protected by the sleeve 2. On retraction, an access port is
provided, for example for a surgeon to insert an instrument to
perform a procedure. The wound retractor 1 is used as a
retractor and as a base for a valve/seal 10 to allow it to be used
in laparoscopic surgery or for instrument access generally. In
this case the valve 10 comprises a gelatinous elastomeric
material mounted to the proximal ring 4. The valve 10 has a
pinhole opening 11 extending therethrough through which an
object, such as an instrument, may be inserted to access the
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interior of the abdomen 7. The opening 11 is biased towards
a closed configuration to maintain the interior of the abdomen
7 sealed and to minimise gas pressure leakage through the
valve 10.

The valve 10 may be of any suitable configuration, for
example in the form of a valve similar to the valves described
in International patent applications published under Nos. WO
2005/044111 and WO 2005/034766, the relevant contents of
which are incorporated herein by reference.

Any excess sleeve portion outside the incision 6 may, for
example, be cut-away.

The wound retractor 1 is suitable for a range of incision
sizes and is easily manufactured. It is also relatively easy to
manipulate, in use. It not only retracts but also protects the
incision 6.

The wound retractor 1 also comprises a guide member 51
for the proximal ring 4. The guide member 51 is in the form
of'an annular ring member with an inwardly facing C-shaped
groove 52 which is sized to accommodate the proximal ring 4,
as illustrated in FIG. 1. The outer layer 256 of the sleeve 2 is
interposed between the proximal ring 4 and the guide member
51 to further control the pulling of the sleeve 2 and thereby
further controlling the application of the retraction force. The
guide member 51 also assists in stabilising the proximal ring
4.

Any suitable guide such as the guide member 51 may be
used to assist in retaining/stabilising the proximal ring 4 in a
desired position during pulling up of the sleeve 2 to retract the
incision 6. The guide may be located proximal of the ring 4.

The guide member 51 provides a mounting member to
which devices such as valves may be attached.

The wound retractor 1 also has a release mechanism which
in this case is provided by a flexible release pull cord or ribbon
81 which is attached at one end 82 to the inner ring 3 and
terminates in a rigid bead 83 at the opposite end. The bead 83
may be gripped by a user.

The ribbon 81, on assembly, is led through the gap between
the proximal ring 4 and the guide member 51 so that it is
positioned between the proximal ring 4 and the guide member
51 and is positioned between the inner and outer layers 2a, 2b
of the sleeve 2. The ribbon 81 facilitates release of the distal
ring 3 from the retracting configuration in the incision 6.
Pulling on the ribbon 81 pulls on the distal ring 3, allowing the
distal ring 3 to be released from the inner wall of the incision
6 to thereby release the wound retractor 1 (FIGS. 3 and 4). The
flexibility of the distal ring 3 facilitates this movement. The
distal ring 3 and the sleeve 2 may then be removed from the
wound opening 6.

The advantage of this arrangement is that a user can readily
release the wound retractor 1 from the self locked retracting
configuration.

The ribbon 81 has a stowed configuration, illustrated in
FIGS. 1 and 2, and a deployed configuration, illustrated in
FIGS. 3 and 4. In the stowed configuration, the bead 83 at the
proximal end of the ribbon 81 terminates adjacent to the
proximal ring 4. In the stored configuration the bead 83 is
releasably attached to the proximal ring 4, and the ribbon 81
is concertinaed. To move the ribbon 81 from the stowed
configuration to the deployed configuration, the bead 83 at the
proximal end of the ribbon 81 is moved proximally relative to
the proximal ring 4. In the deployed configuration, the ribbon
81 is pulled taut and the bead 83 at the proximal end of the
ribbon 81 extends proximally of the proximal ring 4. In the
deployed configuration, the bead 83 is detached from the
proximal ring 4.

A flexible loop 84 on the bead 83 may be used to grip the
release member.
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In use, the wound opening 6 is created in the abdomen 7.
The distal ring 3 is scrunched up and inserted through the
wound opening 6, and the proximal ring 4 is located exter-
nally of the wound opening 6. The sleeve 2 extends between
the proximal ring 4 and the distal ring 3. The proximal end of
the sleeve 2 is then pulled upwardly to shorten the axial extent
of'the sleeve 2 between the proximal ring 4 and the distal ring
3 to retract laterally the sides of the wound opening 6. When
the wound opening 6 has been retracted the desired amount,
the proximal end of the sleeve 2 is released by the user and the
wound retractor 1 remains locked in this retracting configu-
ration (FIG. 1).

Itis noted that in this retracting configuration, the ribbon 81
is concertinaed and the bead 83 is attached to the proximal
member 4 in the stowed configuration. In this stowed con-
figuration the ribbon 81 does not extend proximally past the
proximal ring 4. Thus the ribbon 81 will not obstruct access to
the wound interior through the retracted wound opening 6.

FIG. 1 shows how the majority of the ribbon/tie component
81 remains below the skin surface when not in use. There is a
temporary fix means on the bead 83 or ribbon section 81 to
hold it in place until needed. The temporary fix prevents the
ribbon 81 following the sleeve 2 up during deployment. The
ribbon 81 for removing the distal ring 3 is compressed in a
concertina manner into the lower part of the retracting sleeve
2. The bead 83 or similar stop component prevents loss of
access to the ribbon/tie 81 in case it entirely slips downward.
There is a means to grip the ribbon tie 81 with either fingertips
or hooking instrument, this means may be similar to the loop
84 illustrated in FI1G. 2. The bead 83 is temporarily fixed to the
proximal O-ring 4 in FIG. 2.

An object, such as an instrument may be inserted through
the pinhole opening 11 in the valve 10 and through the
retracted wound opening 6 to access the interior of the abdo-
men 7. The self-closing pinhole 11 maintains a seal around
the instrument passed through the valve 10.

When the surgical procedure has been completed and it is
desired to remove the wound retractor 1 from the retracted
wound opening 6, the bead 83 is detached from the proximal
member 4 and pulled upwardly to draw the ribbon 81 taut
(FIG. 3). FIG. 3 shows how the ribbon/tie 84 can be grabbed
by the fingertips when the surgeon is ready to take the distal
ring 3 out of the incision 6. In FIG. 3, the temporary fix is
broken. Further pulling of the bead 83 upwardly releases the
distal ring 3 from the retracting configuration, and thus
releases the wound retractor 1 to enable the distal ring 3 and
the sleeve 2 to be removed from the wound opening 6 (FIG.
4). FIG. 4 shows how the ribbon tie 81 is connected to the
distal ring 3 inside the incision 6. When pulled upwards, the
ribbon 81 causes the distal ring 3 to buckle and become
dislodged from the incision 6.

In FIG. 5 there is illustrated another wound retractor 100
according to the invention, which is similar to the wound
retractor 1 of FIGS. 1 to 4, and similar elements in FIG. 5 are
assigned the same reference numerals.

In this case, the valve 10 comprises a gelatinous elasto-
meric portion 101 and a housing portion 102 radially out-
wardly of the gelatinous elastomeric portion 101. The hous-
ing portion 102 is mounted to the proximal ring 4. In the
stowed configuration illustrated in FIG. 5, the bead 83 is
releasably attached to the housing portion 102.

FIGS. 6 to 8 illustrate another wound retractor 110 accord-
ing to the invention, which is similar to the wound retractor 1
of FIGS. 1 to 4, and similar elements in FIGS. 6 to 8 are
assigned the same reference numerals.

In this case the release member comprises the ribbon 81
and a ring member 183 attached to the proximal end of the
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ribbon 81. In the stowed configuration illustrated in FIG. 6,
the ring member 183 lies on top of the valve 10 in a plane
perpendicular to the longitudinal axis of the wound opening
6, and the ring member 183 is releasably attached to the
proximal ring 4. FIG. 6 shows how the ring removal device
183 may be integrated into the valve housing. There is a
temporary fix of the ring member 183 to the proximal ring 4.

After completion of a surgical procedure, the ring member
183 may be detached from the proximal ring 4 (FIG. 7) and
pulled upwardly to release the distal ring 3 from the retracting
configuration (FIG. 8). FIG. 8 shows how the ring 183 can be
dislodged from the housing and used to lever the internal
distal ring 3 out of the incision 6.

FIGS. 6 to 8 show the same idea as the bead 83 but instead
using a ring 183 that can be neatly integrated into the valve
housing, and easily gripped by a fingertip.

Referring to FIG. 9, there is illustrated a further wound
retractor 120 according to the invention, which is similar to
the wound retractor 100 of FIG. 5, and similar elements in
FIG. 9 are assigned the same reference numerals.

In this case the release member comprises the ribbon 81
and a ring member 183 attached to the proximal end of the
ribbon 81. In the stowed configuration illustrated in FIG. 9,
the ring member 183 lies on top of the valve 10 in a plane
perpendicular to the longitudinal axis of the wound opening
6, and the ring member 183 is releasably attached to the
housing portion 102.

After completion of a surgical procedure, the ring member
183 may be detached from the housing portion 102 and pulled
upwardly to release the distal ring 3 from the retracting con-
figuration.

In FIGS. 10 to 12 there is illustrated another wound retrac-
tor 300 according to the invention, which is similar to the
wound retractor 100 of FIG. 5, and similar elements in FIGS.
10 to 12 are assigned the same reference numerals.

Inthis case the ribbon 81 extends in two layers between the
proximal ring 4 and the distal ring 3 through the wound
opening 6. In particular a first end 301 of the ribbon 81 is
fixedly attached to the housing portion 102 of the valve 10,
and a second end 302 of the ribbon 81 is slidingly movable
relative to the proximal ring 4 and the guide member 51. The
ribbon 81 extends distally from the first end 301 to the distal
ring 3, loops around the distal ring 3, extends proximally from
the distal ring 3 between the guide member 51 and the proxi-
mal ring 4 to the second end 302. In particular the ribbon 81
extends proximally longitudinally into the space between the
guide member 51 and the proximal ring 4, through the space
between the guide member 51 and the proximal ring 4, and
longitudinally out of the space between the guide member 51
and the proximal ring 4 (FIG. 10).

The ribbon 81 is looped around the two layers 2a, 25 of the
sleeve 2.

When pulled the ribbon 81 is axially movable between the
guide member 51 and the proximal ring 4, and the ribbon 81
is slidingly movable relative to the distal ring 3 (FIG. 12).

Inthe configuration of FIGS. 10 to 12 the ribbon/cord 81 is
attached to the underside of the gel housing 102 and passes
around the distal ring 3 and beyond the outer proximal ring
51. A simple upward lift of the ribbon 81 is all that is needed
to release the distal O-ring 3 (FIG. 12).

FIGS. 13 to 15 illustrate a further wound retractor 310
according to the invention which is similar to the wound
retractor 300 of FIGS. 10 to 12, and similar elements in FIGS.
13 to 15 are assigned the same reference numerals.

In this case the ribbon 81 does not extend between the
guide member 51 and the proximal ring 4. As illustrated, the
ribbon 81 extends distally from the first end 301 to the distal



US 9,307,976 B2

13

ring 3, loops around the distal ring 3, extends proximally from
the distal ring 3 to the second end 302.

The ribbon 81 extends in two layers through the wound
opening 6.

The fixed end of the removal ribbon 81 is attached to the
underside of the gel housing 102.

FIG. 14 illustrates the wound retractor 310 after it has been
deployed. Any slack or excess ribbon 81 may be gently used
up by lightly tugging on the free end 302 of the ribbon 81.

To remove the wound retractor 310, a user pulls on the free
end 302 of the ribbon 81. This deforms the distal ring 3 and
drags it out through the incision 6 (FIG. 15).

Referring to FIGS. 16 to 19 there is illustrated another
wound retractor 320 according to the invention, which is
similar to the wound retractor 300 of FIGS. 10 to 12, and
similar elements in FIGS. 16 to 19 are assigned the same
reference numerals.

In this case a slot opening 321 is provided in the wall of the
guide member 51.

The ribbon 81 extends distally from the first end 301 to the
distal ring 3, loops around the distal ring 3, extends proxi-
mally from the distal ring 3 between the guide member 51 and
the proximal ring 4 to the second end 302. As illustrated in
FIG. 17 the ribbon 81 extends proximally longitudinally into
the space between the guide member 51 and the proximal ring
4 through part of the space between the guide member 51 and
the proximal ring 4, and transversely out of the space between
the guide member 51 and the proximal ring 4 through the slot
opening 321.

A rigid ring member 322 is fixedly attached to the ribbon
81 at the second end 302.

In further detail, FIG. 16 illustrates the pull ring 322, the
ribbon 81, the slot 321 for the ribbon 81, the outer proximal
ring 51, and the sleeve 2. FIG. 17 illustrates the removal ring
322, the ribbon 81, and the slot 321 for the ribbon 81. FIG. 19
illustrates removal of the wound retractor 320 after comple-
tion of the surgical procedure.

It will be appreciated that the connecting member extend-
ing between the distal member and the proximal member may
be provided in any suitable form, such as in the form of one or
more straps.

The wound retractor of the invention can be used in a
number of ways. In one method the wound retractor is used as
described above with the distal ring being inserted into an
incision and the proximal ring being slid to controllably radi-
ally expand the incision. The wound retractor may then be
locked in position. If necessary, the proximal ring can be
moved further downwardly to create a larger incision.

In some arrangements an instrument may be bent manually
outside the body and the bent instrument is delivered through
the wound retractor to readily access the operative site.

In a further embodiment an instrument is inserted into the
wound retractor and the surgeon uses the abdominal wall
itself to bend the instrument and then insert the bent section
further into the abdomen.

In all cases the sleeve may be gripped by gripping a valve
or other element mounted thereto.

The wound retractor of the invention has at least some of
the following advantages:

Controlled Radial Expansion
1. Greater access using smaller incision
2. Can vary incision size as need be (e.g. specimen removal

during lap coli.)

Greater Sealing Capabilities
1. No gas leakage from the wound margins
2. Cannot be inadvertently pulled out of the incision
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3. Will seal any incision and never require secondary sealing
method (suture, Hasson port, etc.)
Eliminate Intra-Abdominal Profile

. Gives back more working space in the abdomen (critical in
pelvic surgery)

2. Perineal access for operations such as Radical Prostatec-
tomy.
Protection of Wound from Infection and Cancer Seeding

. Tight seal with no “chimney stack” effect

2. Upon removal all areas of potential contamination are

isolated from the incision

Reduced Extra-Abdominal Profile
1. Will increase the effective working length of an instrument
2. Greater working area outside the abdomen

Increase the Freedom of Movement of Conventional Lap-
aroscopic Instruments

The invention is not limited to the embodiments hereinbe-
fore described, with reference to the accompanying drawings,
which may be varied in construction and detail.

The invention claimed is:

1. A surgical wound retracting device, comprising:

a distal ring;

a proximal ring;

a wound retracting sleeve extending at least between the

distal ring and the proximal ring; and

a release member looped around the distal ring.

2. The surgical wound retracting device of claim 1, wherein
the release member includes a cord.

3. The surgical wound retracting device of claim 2, wherein
the release member includes two cord sections extending
from the distal ring.

4. The surgical wound retracting device of claim 1, wherein
a first end portion of the release member is looped around the
distal ring, and a second end portion of the release member
opposite the first end portion is looped around a portion of a
gripping member.

5. The surgical wound retracting device of claim 1, wherein
the release member is looped around the distal ring such that
increasing tension in the release member during use leads to
deformation of the distal ring.

6. The surgical wound retracting device of claim 1, wherein
aportion of the release member looped around the distal ring
lies adjacent an outer surface of the distal ring.

7. A surgical wound retracting device, comprising:

a distal ring;

a proximal ring;

a wound retracting sleeve extending at least between the

distal ring and the proximal ring; and

a release member including a distal end portion looped

around the distal ring, wherein the wound retracting
sleeve is movable into a tensioned deployed configura-
tion to contact and retract the wound without tensioning
the release member.

8. The surgical wound retracting device of claim 7, wherein
the release member includes a cord.

9. The surgical wound retracting device of claim 8, wherein
the release member includes two cord sections extending
from the distal ring.

10. The surgical wound retracting device of claim 7,
wherein an end portion of the release member opposite the
distal end portion is looped around a portion of a gripping
member.

11. The surgical wound retracting device of claim 7,
wherein the distal end portion of the release member is looped
around the distal ring such that increasing tension in the
release member during use leads to deformation of the distal
ring.

—_
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12. The surgical wound retracting device of claim 7,
wherein a portion of the release member looped around the
distal ring lies adjacent an outer surface of the distal ring.

13. A surgical wound retracting device, comprising:

a distal ring;

a proximal ring;

a wound retracting sleeve extending at least between the

distal ring and the proximal ring; and

arelease member including a fixed end coupled to the distal

ring, and a free end opposite the fixed end, wherein the
release member is configured such that a pulling force
on the free end during use is transferred to the fixed end
to deform the distal ring, the free end is looped around a
gripping member, and the gripping member is enlarged
relative to the free end.

14. The surgical wound retracting device of claim 13,
wherein the release member includes a cord.

15. The surgical wound retracting device of claim 13,
wherein the fixed end is looped around the distal ring adjacent
an outer surface of the distal ring.

#* #* #* #* #*
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